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(57)Abstract: 

PURPOSE: To make it feasible to satisfactorily identify 
whether any abnormality is in a transformer or an on- 
load tap change-over switch. 
CONSTITUTION: Within the abnormality diagnosing 
device, a thyristor change- over switch 2 is used as a 
change-over switch while this switch 2 and a tap switch 3 
are contained in an insulator vessel 7 filled up with an 
insulating oil, besides, the mixed gas in the insulating oil 
in the insulator vessel 7 is analyzed by a gas analyzer 1 1 
so that the abnormality of the on-load tap change-over 
switch may be diagnosed by this abnormality diagnosing 
device according to the results of this analysis. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] one example of the on-load tap changer of this invention is shown - it is a fracture side 
elevation a part. 

[Drawing 2] It is the diagram showing one example of the gas analyser in this invention. 

[Drawing 3] other examples of the on-load tap changer of this invention are shown - it is a fracture side 

elevation a part. 

[Drawing 4] It is drawing showing one example of the gas pattern for the gas-analysis result judging of 
this invention. 

[Drawing 5] It is the circuit diagram of the on-load tap changer of thyristor use. 

[D rawi ng 6] the conventional on-load tap changer is shown - it is a fracture side elevation a part. 

[Description of Notations] 

1 - transformer tank and 2 — a diverter switch, 3 - tap selector, 4 - moving contact, and 5 - fixed 
contact, 6 - tap lead, 7 insulating material containers, and 9 - a drain oil valve, 10 - oil feed tube, 11 
- gas analyser, and 12 - the gas extractor in an oil, 13 - gas permeable membrane, 14 - change-over 
valve, and 15 - measuring tubing, 16 - firedamp detector, 17 - air pump, and 18 - a gas separation 
column, 19 - gas sensor, and 30a- decision equipment. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the on-load tap changer with which 
amelioration of an on-load tap changer is started, especially the diverter switch and said tap selector are 
dipped into insulating oil. 
[0002] 

[Description of the Prior Art] An on-load tap changer is indispensable, in order to be able to switch a tap 
and to perform tidal-current control of a network electrical potential difference and a phase, without 
having a diverter switch and a tap selector and suspending operation of a transformer by these. In 
recently, the increment of the need is being enhanced, in connection with it, improvement in 
dependability is also stronger still and it is searched for increasingly. 

[0003] This seed on-load tap changer generally adopted conventionally is hung and attached in a 
transformer tank from bottom covering of the transformer tank 1, and it is formed so that it may be 
dipped into insulating oil, as shown in drawin g 6 as a sign 25. A change-over of a current is performed 
in the part of a diverter switch 2, and a mechanical mechanical component and current change-over 
contact are prepared in this part. 

[0004] Thus, although the diverter switch is dipped into insulating oilj generally this insulating oil draws 
this insulating oil out of a transformer, and he is trying to purify it with the live-wire oil cleaning 
equipment 8 from becoming dirty with the contact arc of a diverter switch. Moreover, this diverter 
switch 2 is surrounded by the insulating cylinder, it is formed in another room so that the unclean oil 
may not be mixed with the oil of the body of a transformer, and without extracting the oil of the body of 
a transformer, it is formed so that it may hang and can take out from the upper part section. 
[0005] On the other hand, the tap selector 3 which switches the coil tap of a transformer is directly 
installed in a transformer tank, namely, is installed into the insulating oil of the body of a transformer, 
and it is formed so that tap selection of a tap coil may be performed by the moving contact 4 connected 
to the tap lead wire 6 through fixed contact 5. 

[0006] Although formed in this way, the usual on-load tap changer becomes recently, can consider the 
on-load tap changer which used the thyristor for the diverter switch 2, and is adopted increasingly in 
part. 

[0007] Drawing 5 is what showed the circuit of the on-load tap changer which used the thyristor, TH1, 
TH2, TH3, and TH4 show a thyristor, TS1 and TS2 show a tap selector, and TW shows the transformer 
coil. Thus, since it becomes unnecessary to carry out current cutoff at the contact in an oil, degradation 
of the oil by the arc at the time of a tap change-over of the on-load tap changer using the formed 
thyristor is lost, and it will be in the inclination of adoption increase all the more from now on because 
the facility accompanying oils, such as a live-wire oil cleaning equipment, becomes unnecessary. In 
addition, as a thing relevant to this, JP,42-21770,B is mentioned, for example. 
[0008] 

[Problem(s) to be Solved by the Invention] Since the cracked gas by the arc was always contained in the 
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16. And it dissociates for every gas constituents which serve as a candidate for analysis in the gas 
separation column 18, and, finally is detected by the gas sensor 19. 

[0019] Thus, although separation and detection of the gas in an oil are performed, the quality of an 
internal situation can be judged by applying this detection result to the 36 ******** pattern Fig. 
classification table of No. 1. For example, when a pattern as other component ratios when the maximum 
concentration sets this to 1 by H2 shown in drawing 4 is shown, situations, such as an arc by the arc 
short circuit between (1) contacts and looseness of a current-carrying part with (2) bundles, can be 
considered. 

[0020] Since a diverter switch 2 and a tap selector 3 are stored in the insulating material container 7 as it 
is the on-load tap changer formed in this way as mentioned above, and it is isolated from transformer oil, 
enough in distinction from the abnormalities of a transformer, the abnormalities of an on-load tap 
changer can be diagnosed by performing gas analysis under tap change-over by diagnostic equipment 
30. 

[0021] It can fish out because a diverter switch 2 and a tap selector 3 do not extract the oil in a 
transformer tank as it is furthermore this configuration, but ** also separates a moving contact 4 from 
fixed contact 5 of insulating material container 7 attachment, and there is effectiveness which can 
mitigate the burden at the time of check. 

[0022] Moreover, another example is shown in drawing 3 . In this case, the sump part 21 is formed in 
the part of the gas analyser 11 which did not drill for oil each time but mentioned the detection oil above 
beforehand, an oil is taken out from this sump part if needed, and it is made to apply to a gas analyser. 
That is, predetermined spacing is set and a gas analyser 11 and decision equipment 30a were made to 
operate during operation of an on-load tap changer. Even if it is this configuration, not to mention the 
effectiveness mentioned above being attained, it is effective in that oil drilling becoming easy further. 
[0023] 

[Effect of the Invention] As explained above, it can fully distinguish whether an abnormality part is a 
transformer by performing-gas analysis under tap change-over, and whether since according to this 
invention a diverter switch and a tap selector are stored in an insulating material container and isolated 
from transformer oil, it is an on-load tap changer, and can detect, and this reliable seed on-load tap 
changer can be obtained. 



[Translation done.] 
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Basic Abstract Text - ABTX (2): 

Gas mixing in the insulating oil in the receptacle is determined by a gas 
analyser (1 1) provided in an abnormality diagnostic device which detects the 
abnormal state in the on -load tap changer , 

Basic Abstract Text - ABTX (3): 

ADVANTAGE - Ensures abnormality detection either from transformer or on -load 
tap changer . Ensures load tap changer with high reliability. 
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On -load tap changer - has abnormality diagnostic device which determines 
existing abnormality by a analysing gas mixture in insulating oil from which 
diverter switch and tap selection receptacle are immersed 
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insulating oil in a diverter switch in the above-mentioned Prior art in the case of the mechanical diverter 
switch, it was difficult to analyze the gas in insulating oil and to detect the abnormalities of a switch. 
However, although it is possible that the dirt of the insulating oil by the arc is lost, the cracked gas 
currently mixed into insulating oil is analyzed, and the abnormalities of a diverter switch are detected 
from the analysis result if it comes to adopt a thyristor switch as a diverter switch like recently With the 
configuration of this conventional on-load tap changer Even if it was possible to have detected the 
abnormalities of a diverter switch, since the tap selector which makes the important section of an on- 
load tap changer was in the insulating oil of a transformer, it was difficult for distinguishing whether 
they are the abnormalities of the thing which are the abnormalities of an on-load tap changer, or a 
transformer the way things stand. 

[0009] This invention was made in view of this, and the place made into that purpose has an abnormality 
part in offering this seed on-load tap changer that can fully carry out distinction detection of whether it is 
a transformer and whether it is an on-load tap changer. 
[0010] 

[Means for Solving the Problem] That is, it stores this thyristor diverter switch and tap selector in the 
insulating material container which filled insulating oil, and analyzes the mixing gas in the insulating oil 
in the insulating material container of a parenthesis with a gas analyser, and this invention attains the 
nothing desired end so that the abnormalities of an on-load tap changer may be diagnosed with 
abnormality decision equipment based on the analysis result of a parenthesis, while it uses a thyristor 
diverter switch for a diverter switch. 
[0011] 

[Function] That is, since a diverter switch and a tap selector are stored in an insulating material container 
as it is the on-load tap changer formed in this way, and it is isolated from transformer oil, by performing 
gas analysis under tap change-over, the abnormalities of an on-load tap changer can be distinguished 
enough, and detection and a diagnosis can be performed. 
[0012] 

[Example] This invention is explained to a detail based on the example illustrated below. The on-load 
tap changer and its perimeter are shown to draw ing 1 by the cross section. In addition, since the same 
sign was given to the same components as the former, explanation is omitted. 

[0013] An on-load tap changer 20 is hung from top tank covering la, and is attached in the interior of 
the transformer tank 1. An on-load tap changer 20 is equipped with a diverter switch 2 and a tap selector 
3, and this diverter switch 2 and tap selector 3 are stored in the insulating material container 7 with 
which insulating oil was filled. 

[0014] The insulating material container 7 is supported by bottom covering of a transformer tank, and it 
is formed so that it can lift and decompose with a diverter switch and a tap selector from the transformer 
bottom. 

[0015] Moreover, near the transformer tank, the insulating oil in the insulating material container 7 is 
sampled through an oil feed tube 10, and the diagnostic equipment 30 which diagnoses abnormalities 
from a gas-analysis result is installed. 

[0016] This diagnostic equipment 30 is equipped with decision equipment 30a which makes a judgment 
of the gas extractor 12 for analyzing the gas currently mixed in insulating oil, a firedamp detector 16, 
besides abnormalities as that outline is shown in drawin g 2 . 

[0017] Although the gas analysis in an oil of an on-load tap changer extracts the oil which exists in said 
insulating material container 7 and is performed, first, an oil opens the drain oil valve 9 prepared in the 
oil feed tube 10, and is sent to a gas analyser 11 through this oil feed tube 10. The sent oil is first sent to 
the gas extractor 12 in an oil in a gas analyser. There is a gas permeable membrane 13 of a 
macromolecule at this extractor, it dissociates through this film and the sent oil is accumulated in the 
measuring tubing 15. 

[0018] If fixed time amount passes and the measuring tubing 15 is covered with the saturation gas of the 
specified quantity next, the gas with which moved the air pump 17 with actuation of a change-over valve 
14, and the measuring tubing 19 was covered through air in this gas will be sent into a firedamp detector 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi ejje 



1/5/07 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the on-load tap changer equipped with the diverter switch formed in the transformer tank, 
and the tap selector which adjoins the lower part section of this diverter switch, is arranged, and makes 
tap selection of a transformer tap coil The insulating material container with which it has been arranged 
in said oil in a transformer tank, and the thyristor diverter switch and the tap selector were stored, and 
insulating oil was filled inside, The on-load tap changer characterized by having the gas analyser which 
analyzes the mixing gas of the insulating oil in this insulating material container, and abnormality 
decision equipment which judges abnormalities based on this analysis result. 

[Claim 2] In the on-load tap changer equipped with the diverter switch formed in the transformer tank, 
and the tap selector which adjoins the lower part section of this diverter switch, is arranged, and makes 
tap selection of a transformer tap coil While using a thyristor diverter switch for said diverter switch, 
this thyristor diverter switch and said tap selector are stored in the insulating material container which 
filled insulating oil. And the on-load tap changer characterized by analyzing the gas which mixed the 
insulating oil in this insulating material container to insulating oil with the gas analyser, and diagnosing 
the abnormalities of a diverter switch and a tap selector with abnormality decision equipment based on 
the analysis result of a parenthesis. 

[Claim 3] Claim 1 by which bottom covering of a transformer comes to support said insulating material 
container, or an on-load tap changer given in two. 

[Claim 4] Claim 1 in which it is formed and which said insulating material container becomes so that it 
can lift and decompose with a diverter switch and a tap selector from the transformer bottom, or an on- 
load tap changer given in two. 

[Claim 5] In the abnormality diagnostic equipment of the on-load tap changer equipped with the diverter 
switch formed in the transformer tank, and the tap selector which adjoins the lower part section of this 
diverter switch, is arranged, and makes tap selection of a transformer tap coil The insulating material 
container with which it has been arranged in said oil in a transformer tank, and the thyristor diverter 
switch and the tap selector were stored, and insulating oil was filled inside, Abnormality diagnostic 
equipment of the on-load tap changer characterized by having the gas analyser which analyzes the 
mixing gas of the insulating oil in this insulating material container, and abnormality decision equipment 
which judges abnormalities based on this analysis result. 

[Claim 6] In the abnormality diagnostic approach of the on-load tap changer equipped with the diverter 
switch formed in the transformer tank, and the tap selector which adjoins the lower part section of this 
diverter switch, is arranged, and makes tap selection of a transformer tap coil The insulating material 
container with which it has been arranged in said oil in a transformer tank, and the thyristor diverter 
switch and the tap selector were stored, and insulating oil was filled inside, It has the gas analyser which 
analyzes the mixing gas of the insulating oil in this insulating material container, and abnormality 
decision equipment which judges abnormalities based on this analysis result. It is the abnormality 
diagnostic approach of an on-load tap changer that said gas analyser and abnormality decision 
equipment are characterized by always operating during operation of an on-load tap changer. 
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[Claim 7] In the abnormality diagnostic approach of the on-load tap changer equipped with the diverter 
switch formed in the transformer tank, and the tap selector which adjoins the lower part section of this 
diverter switch, is arranged, and makes tap selection of a transformer tap coil The insulating material 
container with which it has been arranged in said oil in a transformer tank, and the thyristor diverter 
switch and the tap selector were stored, and insulating oil was filled inside, It has the gas analyser which 
analyzes the mixing gas of the insulating oil in this insulating material container, and abnormality 
decision equipment which judges abnormalities based on this analysis result. The abnormality diagnostic 
approach of an on-load tap changer that said gas analyser and abnormality decision equipment are 
characterized by setting predetermined spacing and making it operate during operation of an on-load tap 
changer. 



[Translation done.] 
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